Aging increases retinal vascular lesions characteristic of early diabetic retinopathy.
The goal of this study was to determine whether aging induces retinal vascular lesions that are similar to those seen in diabetic retinopathy. Female rats were randomly divided into four groups; each group represented a time point and consisted of four non-diabetic rats and four diabetic rats. At time points of 3, 12, 18, or 22 months of age, retinas were isolated and subjected to retinal trypsin digestion (RTD) for isolation of retinal capillary networks. Blood glucose, body weight, and hemoglobin A1c (HbA1c) levels were monitored throughout the study. One RTD from each animal was stained with Hematoxylin and Periodic Acid Schiff's (PAS) reagent to analyze acellular capillaries and pericyte loss, while the contralateral RTD from each animal was subjected to TUNEL assay to assess apoptosis in the retinal vascular cells. The numbers of acellular capillaries and pericyte loss were significantly increased between the 12 vs. 18 month groups, and the 18 vs. 22 month groups. Similarly, acellular capillaries and pericyte loss increased with aging in the diabetic rat retinas; however, the appearance of acellular capillaries and pericyte loss occurred at 3 months of diabetes. TUNEL assay showed increased apoptosis associated with acellular capillaries and pericyte loss in both normal, aged rats and diabetic rats. In conclusion, retinal vascular lesions that develop in aged rat retinas have striking similarities to those of diabetic rat retinas. The breakdown of normal vascular architecture with aging appears to have resemblance with the anatomical and histological lesions associated with diabetic retinopathy.